The availability, accessibility and acceptability of services are critical factors in rural health service delivery. In Canada, the aging population and the consequent increase in prevalence of dementia challenge the ability of many rural communities to provide specialized dementia care. This paper describes the development, operation and evaluation of an interdisciplinary memory clinic designed to improve access to diagnosis and management of early stage dementia for older persons living in rural and remote areas in the Canadian province of Saskatchewan. We describe the clinic structure, processes and clinical assessment, as well as the evaluation research design and instruments. Finally, we report the demographic characteristics and geographic distribution of individuals referred during the first three years.
Background

Rural aging and dementia
According to the 2006 census (Statistics Canada, 2007) rural areas in Canada had a higher proportion of seniors (people aged 65 and over) compared with urban areas, and remote rural areas had a higher proportion of seniors (16.1%) than cities (13.2%) or rural areas close to cities (13.9%). These rural-urban differences are occurring nationally but are especially striking in Saskatchewan, where seniors make up 14.7% of the population of cities vs. 22.4% of towns and 21.7% of villages (Sask Trends Monitor, 2007) . The 2006 census also revealed that the proportion of seniors had increased in every province and territory in Canada since 2001 and that Saskatchewan continues to have the highest proportion of seniors at 15.4%, compared with 13.7% nationally (Statistics Canada, 2007) . This aging phenomenon is taking place around the world, with wide-ranging implications (Nyce & Schieber, 2005) , including the planning of health care services for individuals with dementia. A national study of the prevalence and risk factors for dementia (Canadian Study of Health & Aging Working Group, 1994) identified that dementia affected approximately 8.0% of all Canadians aged 65 and over and increased to 34.5% of those aged 85 and over. In 2008 an estimated 450,000 Canadians over 65 have dementia, with an estimated 97,000 new cases this year (Alzheimer Society of Canada, 2008) . With the increasing prevalence of dementia with age and the expanding population of older adults, management of the growing numbers of individuals with dementia is an emerging health care crisis and a specific challenge for rural communities. In its dementia care strategy report, the Saskatchewan Provincial Advisory Committee of Older Persons (2004) identified seven major issues, including diagnosis and treatment. A quotation from a rural participant that 'It was like climbing a mountain to get a diagnosis', illustrates the challenges in obtaining diagnostic assessment.
The Ministerial Advisory Committee on Rural Health (2002) identified limited diagnostic services and under-servicing of special-needs groups, such as seniors, as areas of concern for rural, remote, northern and Aboriginal communities in Canada. More than half of Canada's 1.4 million Aboriginal people reside in rural, remote or northern regions, yet little is known about assessment and care needs of Aboriginal seniors with dementia. The lack of culturally appropriate services for minority seniors may lead to even greater barriers to care (Hinton, Franz, & Friend, 2004; McKenzie & Bushy, 2004) . Although limited in number, existing studies of rural dementia care in Canada report limited availability of formal services and supports, long distance to service and transportation difficulties (Be´dard, Koivuranta, & Stuckey, 2004; Forbes, Morgan, & Janzen, 2006; Morgan, Semchuk, Stewart, & D'Arcy, 2002) . Similar issues have been reported in studies conducted in rural areas of the USA (Goins, Williams, Carter, Spencer, & Solovieva, 2005; Starns, Karner, & Montgomery, 2002) , Scotland (Innes, Blackstock, Mason, Smith, & Cox, 2005) , and Wales (Wenger, Scott, & Seddon, 2002) .
Early diagnosis and treatment
DeKosky (2003) has argued that diagnosis, treatment and follow-up of dementia patients from the earliest possible stage will reduce health care costs, increase the quality of life for patients and reduce caregiver burden. The establishment of a diagnosis of dementia has been described as an important transition from early uncertainty and ambiguity to a phase of learning to live with impairment . Early diagnosis of dementia is essential for timely effective ongoing care and family support (Turner et al., 2004 ), yet detection, referral and management are often inadequate (Downs et al., 2006) . Studies of family caregivers' experiences in obtaining a diagnosis of dementia reveal long delays between initial symptom recognition and diagnosis, ranging from two years (Knopman, Donohue, & Gutterman, 2000) to 30 months (Boise, Morgan, Kaye, & Camicioli, 1999) . The diagnostic workup of dementia is more difficult for rural patients, involving consultations with multiple specialists over extended time periods (Teel & Carson, 2003) . Caregivers of rural patients report significantly more barriers to obtaining a dementia diagnosis than urban caregivers (Wackerbarth & Johnson, 2002) .
Limited access to specialists means that responsibility for early diagnosis and treatment will fall on primary care physicians (Hinton et al., 2004) . Although current Canadian consensus guidelines suggest that most patients with dementia can be assessed and managed adequately by their primary care physicians (Hogan et al., 2007) , a number of studies have raised concerns about their confidence in diagnosing dementia, the adequacy of their training, and their access to resources in diagnosis and management of dementia. Turner et al. (2004) found that one-third of general practitioners surveyed expressed limited confidence in their diagnostic skills and twothirds lacked confidence in management of behavior and other problems in dementia. A survey of rural and urban primary care physicians in the United States (Brown, Mutran, Sloane, & Long, 1998) , found that most physicians had made few new diagnoses of Alzheimer's Disease (AD) during the previous year, and rarely used published diagnostic criteria, performed diagnostic procedures related to AD or recommended approved drug therapies. They did not regularly refer families to AD support groups. A chart review study of rural patients with ICD-9 codes relevant to dementia revealed that few records actually coded dementia, and that formal mental status testing was rarely performed in these patients (Camicioli et al., 2000) . Iliffe and Wilcock (2005) studied barriers to recognition of and response to dementia by primary care physicians and found that the major barrier was complexity of diagnosing and managing early dementia. Participants were concerned about the uneven geographical distribution of support and diagnostic services to assist general practitioners, patients and families. Teel (2004) found that rural primary care physicians perceived limited access to consultants and limited community support and education resources as major impediments to diagnosis and treatment. Similarly, Williams (2000) found that family physicians wanted specialists to assist them with dementia diagnosis and treatment planning, and in communicating with and educating family members. Other studies (Iliffe & Wilcock, 2005; van Hout, Vernooij-Dassen, Bakker, Blom, & Grol, 2000) report that general practitioners have difficulty providing support to and talking with patients and families about the dementia diagnosis.
Memory clinic design and operations
Memory clinics were first established in the United States in the mid-1970s to provide diagnostic and treatment services, and to facilitate research (van Hout et al., 2000) . The added value of multidisciplinary assessment is the ability to differentiate among the dementia subtypes (Wolfs, Dirksen, Severens, & Verhey, 2006) . Early and accurate differential diagnosis allows for the earliest possible management (Passmore & Craig, 2004) . There are few published reports of memory clinics targeting rural residents or evaluations of telecommunications technology to deliver services for assessment and management of dementia. A comparison of an urban memory clinic and a rural satellite (Wackerbarth, Johnson, Markesbery, & Smith, 2001) found few differences in rural vs. urban patients. Studies examining the use of telehealth videoconferencing suggest that psychometric (Ball & Puffett, 1998; Loh, et al., 2004; Montani et al., 1996; Tyrrell, Couturier, Montani, & Franco, 2001) and neurological examination (Craig, McConville, Patterson, & Wootton, 1999) can be done using this technology.
Evidence on clinics serving rural communities is lacking. One of the most extensive surveys of memory clinics (Lindesay, Marudkar, Diepen, & Wilcock, 2002) identified 58 clinics in the British Isles, of which 72% were hospital-based. The report did not indicate whether the clinics were located in rural or urban locations. Most of the 58 clinics provided specialist assessment (97%), information to patients and caregivers (93%), initiation and monitoring of treatment (86%) and advice on management (86%). Almost half operated weekly (46%). Most (83%) operated over one half-day session and were staffed by one to nine individuals (mode ¼ 2; mean ¼ 4). Clinic specialists included psychiatrists (79%), nurses (71%), psychologists (60%), physicians/geriatricians (28%) and neurologists (21%). Most clinics (93%) assessed three or fewer new patients per session. Regular followup was provided by 33%, with one to 10 sessions (mode ¼ 2; mean ¼ 4). Initial assessments were completed in one (46%) or two (46%) sessions, which ranged from 1 to 7 h (mean ¼ 2.5). Neuroradiological assessment was provided by most clinics (CT ¼ 93%, MRI ¼ 71%) (Lindesay et al., 2002) . A well established clinic in Australia (Ames, Flicker, & Helme, 1992; Stratford et al., 2003) operates a half-day per week, seeing two new patients weekly. Assessments are conducted over two visits a few weeks apart, with a family conference at the end of the second visit.
Rural and remote memory clinic
The current paper reports on a study involving the development and evaluation of a new Rural and Remote Memory Clinic that incorporates telehealth videoconferencing with a one-stop interdisciplinary assessment in a tertiary care centre. This research is part of a larger 5-year research program Strategies to Improve the Care of Persons with Dementia in Rural and Remote Areas underway in the Canadian province of Saskatchewan (Morgan et al., 2005) . The research was funded under the New Emerging Team initiative of the Canadian Institutes of Health Research (CIHR), which was designed to support teams of investigators conducting collaborative multidisciplinary research. The objectives of the memory clinic program are to increase the availability and accessibility of dementia care in rural and remote areas, to determine the acceptability of a one-stop clinic and of telehealth vs. regular follow-up, and to develop culturally appropriate assessment protocols for assessment of dementia in aboriginal older adults.
The province of Saskatchewan is sparsely populated, with approximately one million people living in an area of 652,000 km 2 or 252,000 mi 2 . (In comparison, England has an area one-fifth that of Saskatchewan, with 50 times the population.) The population densities of the 13 regional health authorities (RHAs) in the province range from 0.03 to 9.15 persons per km 2 with a median density of 1.67 people per km 2 (Statistics Canada, 2003) . Saskatchewan Health provides publicly funded health care services through the RHAs. In 1999, Saskatchewan Health initiated a provincial telehealth system to help address the challenges of health delivery in remote areas, starting with 10 northern sites. The provincial network has expanded rapidly in the last few years. A trained telehealth coordinator at each site provides technical and clinical support. Partnerships with RHAs and First Nations bands have made additional sites available. At present there are 44 telehealth sites located in rural and remote communities in Saskatchewan with populations that range in size from 253 to 34,138 persons (median ¼ 1,919).
Initially the research team held consultation meetings with care providers in all 13 rural and northern communities with provincial network sites in operation at that time, as well as two sites operated by First Nations bands. The purpose was to obtain feedback on plans for the memory clinic study. There was strong support for the proposed clinic by rural and remote providers, who reported a growing prevalence of dementia in their practices and the need for more information and resources for diagnosing and managing patients and supporting caregivers. As a result of these visits the research team identified feasibility issues related to the study design before implementation. Our appreciation of the costs and limitations of travel to the tertiary care centre from northern sites (McBain & Morgan, 2006) led us to modify our expectations for follow-up of northern residents. Using contact information provided at the consultation meetings, we conducted a baseline survey aimed at assessing rural care providers' comfort and confidence in providing dementia care, and exploring their continuing education needs.
Sampling and design
The demonstration project was approved by the University of Saskatchewan Behavioral Research Ethics Committee. The target population is noninstitutionalized individuals in Saskatchewan, age 50 or older, referred to the clinic in Saskatoon because of a concern about a memory disorder. Saskatoon is the tertiary care referral centre for the middle and northern areas of the province. Our intent was to increase access to assessment in rural and remote areas of the province, thus eligibility is limited to this population. Rural is defined as populations living more than 100 km (62 miles) from the major cities of Saskatoon and Regina, the other tertiary care centre in the province. Communities within the three northern RHAs are defined as remote.
To evaluate the acceptability of the integrated clinic and to compare telehealth vs. regular follow-up, we planned to conduct a between-group (telehealth vs. in-person) randomized design, where half of the communities would be assigned to in-person (standard) care delivery. This design was modified as a result of the community consultation visits. Local care providers wanted to use their existing telehealth infrastructure. They advised that implementation of a design that did not use telehealth (control condition) or that delayed access in control communities (staggered entry) would jeopardize stakeholder buy-in. Physicians in remote northern communities stated that they would be unlikely to refer patients because in-person follow-up was not practical due to the cost of travel to Saskatoon and lack of public transportation in many communities. Instead, a single case design (Kazdin, 1982; Shadish, Cook, & Campbell, 2002) was adopted that alternated between telehealth and in-person follow-up with randomly assigned order (i.e. telehealth vs. in-person first). Patients alternated between the two modes for the 6-week, 12-week and 6-month follow-up appointments. Strengths of this repeated measures design include increased power, control for individual differences and greater ability to assess patient and family satisfaction and acceptability of the two delivery modes because individuals would have experience with both. Increased community buy-in and use of all available telehealth sites were additional benefits. A further design decision was to offer remote northern participants telehealth for all follow-up visits, thus treating northern sites as a separate descriptive study.
The intervention
The goal of the rural memory clinic is (1) to provide a state of the art interdisciplinary assessment of dementia, and (2) to streamline assessment in order to reduce repeated travel and to shorten the time to diagnosis. Referrals are made by family physicians to the neurologist, but may be initiated by any member of the health team or a family member. Appointments are booked by the clinic nurse by mail and followed up by telephone to confirm attendance.
Pre-clinic assessment via telehealth
We originally planned to use these pre-clinic sessions as a screening process to ensure referrals were appropriate and to inform planning for the full-day assessment in the tertiary care centre (Saskatoon) 4-6 weeks later. Once the clinic was operational, however, we found we were reluctant to screen out referrals even though some did not fit our planned target population of early stage dementia. Of the 137 patients who attended the clinic in the first three years, five had MMSE scores indicating moderately severe dementia (MMSE 13-15) and one had a score indicating severe dementia (MMSE 6). We did not want to discourage referrals early in the study, and we believed that the referrals reflected a need on the part of family physicians for confirmation of the dementia diagnosis and advice on management. This conclusion was based on review of referral letters and analysis of data from the initial baseline survey. The top-ranked continuing education needs identified by physicians were for information relevant to diagnosis and for guidelines for initiating treatment. During the 30 min pre-clinic telehealth assessments, the clinic nurse and neuropsychologist interview the patient and family about the referring problem, obtain a brief medical history and provide information about the clinic visit. A requisition for blood work is faxed so that patients can have the laboratory analysis done immediately. Results are then available on the clinic day. A standardized flow sheet was developed to guide and document the pre-clinic assessment. It is completed by both the nurse and neuropsychologist, who use the information to guide clinic planning. Two to three pre-clinic telehealth appointments are conducted on clinic days.
The one-stop clinic
The streamlined, integrated one-day weekly clinic includes assessment by a neurologist, neuropsychology team, geriatrician, neuroradiologist and physical therapist. Table 1 lists the clinical measures administered via questionnaires at each point of contact with patients and family members. The functions assessed as part of the clinical work-up, and the specific tests and procedures used, are reported in Table 2 . A modified version of The Community Screening Interview for Dementia (CSI 'D'; Hall, 2000; Hall, Hendrie, Brittain, Norton, Rodgers, & Prince, 1993) , a screening instrument developed for cross-cultural dementia research, is used for non-English-speaking patients who prefer to be assessed using a translator. The clinic follows a family-centred approach and we strongly encourage at least one caregiver to attend to provide information on the patient's history and daily functioning. We also assess the psychological health and caregiver burden experienced by the family or others supporting the patient. Two new patients are evaluated at each weekly clinic, with start times staggered at 8:30 a.m. and 9:30 a.m. and ending between 5:00 p.m. and 5:30 p.m. The day starts with the clinic nurse meeting the patient and family at the hospital information desk and taking them to the clinic for the initial assessment. Throughout the day the nurse accompanies patients to the various locations where assessments are conducted, and monitors the in-person and telehealth follow-up appointments that also take place on clinic day.
On arriving at the clinic, the nurse reviews the consent forms for participation in the clinic evaluation research with the patient and family members, and informed written consent is obtained from both parties. Although we have had no refusals for the research, the patient would still be seen in the clinic if they refused to participate. The patient and family members are then interviewed jointly by the team neurologist, neuropsychologist, geriatrician and physical therapist. The neurologist then examines the patient while the remaining team members conduct the family interview. A standardized neuropsychological test battery is completed with the patient by the neuropsychology graduate student or team psychometrist, under the supervision of the neuropsychologist. Although all parts of the battery are administered when possible (testing time is approximately 2 h), for approximately 20% of patients an abbreviated or modified version of the test protocol is administered (e.g. because level of impairment requires some procedures to be discontinued, limitations due to sensory loss, fatigue). Meanwhile, family members complete paper-and-pencil measures of burden, distress and health, as well as functional and behavioral ratings of the patient. Patients are then jointly assessed by the geriatrician and physical therapist. All patients undergo a CT brain scan unless they have had recent imaging.
Each patient is discussed during interdisciplinary teaching rounds scheduled at the end of the clinic day and attended by all team members, residents and graduate students. The referring rural family physicians are encouraged to participate by telephone conference call. Following this meeting patients and family members meet with the neurologist and neuropsychologist who provide information about the probable diagnosis, feedback based on the clinical assessments and recommendations for management and care. Where appropriate, referrals are made to local support groups or services. Team clinicians prepare individual written reports that are collated and sent to the referring physician, usually within one week of the assessment.
Follow-up assessment
Follow-up assessments are conducted at 6 weeks, 12 weeks, 6 months, 1 year, and then yearly. Additional appointments are scheduled if needed. Patients from northern locations are offered telehealth appointments in their home communities for all follow-up contacts. Prior to one year, patients see only the clinic neurologist at follow-up appointments, with 20 min appointments scheduled during clinic days. At one year, patients return to the clinic for more extensive assessment and are seen by the neurologist, physical therapist and the neuropsychology team for an abbreviated 1 h test battery. Patients with advanced illness who are unable to complete neuropsychological testing at one year are seen via telehealth by the neurologist and neuropsychologist and only the 3MS is administered.
Evaluation of clinic and follow-up interventions
A number of evaluation instruments are used to collect data on patient/caregiver and telehealth coordinator assessments of telehealth and the one-stop clinic. Immediately following each telehealth session, patients and their caregivers complete a 15-item telehealth satisfaction questionnaire, which is then faxed to Saskatoon by the telehealth coordinator. The instrument was adapted from a questionnaire used in previous Saskatchewan Telehealth Network evaluations (Linassi & Shan, 2005; Miller & Levesque, 2002) . Respondents rate 13 aspects of the telehealth appointment on a four-point scale (poor, fair, good, excellent) . Space for comments is also provided. At the same time, coordinators complete and return a brief telehealth coordinator evaluation form in which they rate both patient and caregiver comfort on five-point Likert scales (1 ¼ very uncomfortable; 5 ¼ very comfortable). Open-ended questions are used to solicit comments on strategies used to put patients at ease and patient or caregiver concerns. Lawton, Moss, Fulcomer and Kleban (1982) . b Squire and Zouzounis (1988) . c Cohen, Kamarck and Mermelstein (1983) . d Teri (1999, 2000) . Thorgrimsen et al. (2003) . e Radloff (1977) . Lewinsohn, Seeley, Roberts and Allen (1997) . f Logsdon and Teri (1997) . g Pfeffer, Kurosaki, Harrah, Chance and Filos (1982) . h Cummings et al. (1994) . i Bucks, Ashworth, Wilcock and Siegfried (1996) . Byrne, Wilson, Bucks, Hughes and Wilcock (2000) . j Ewing (1984) . k Roth et al. (1986) . Blessed, Tomlinson, and Roth (1988) . Mountjoy (1988) . l Be´dard et al. (2001) . O'Rourke and Tuokko (2003) . m Derogatis (1975) . Derogatis and Melisaratos (1983) . n Ware, Kosinski and Keller (1996) . Podsiadlo and Richardson (1991) . b Berg, Wood-Dauphinee, Williams and Gayton (1989) . c Tinetti (1986) . d Shumway-Cook and Horak (1986). e Rose (2003) . f Washburn, Smith, Jette and Janney (1993). g Powell and Myers (1995) . h Teng and Chui (1987) . i Tuokko, Hadjistavropoulos, Miller, Horton and Beattie (1995) . j Wilkinson (1993) . k Wechsler (1997a) . l Buschke (1984) . m Randolph (1998) . n Duff et al. (2003) . Lanting and Crossley (2007) . p Wechsler (1997b) . q Trennery, Crosson, DeBoe and Leber (1989) . r Reitan (1992) . s Benton, Hamsher and Sivan (1994) . t Spreen and Benton (1977) . u Goodglass and Kaplan (1983) . v Heaton, Grant and Matthews (1991) . w Spreen and Strauss (1998) . x Reitan (1969) .
At both telehealth and in-person follow-up appointments, patient-caregiver dyads complete a follow-up evaluation questionnaire in which they rate their overall satisfaction with the appointment (1 ¼ very dissatisfied, 5 ¼ very satisfied) and its convenience (1 ¼ very inconvenient, 5 ¼ very convenient). They are asked to describe what they liked most and least about the appointment. In Saskatoon, the clinic nurse or a research assistant attending the session complete a telehealth session form to document any technical problems.
Within one to two days following the clinic visit, the One-Stop Clinic Satisfaction Interview is administered by telephone. Caregivers respond to a series of questions rated on a four-point Likert scale, that assess communication, treatment by team members and satisfaction with care. Open-ended comments questions at the end of each section provide an opportunity for caregivers to elaborate on their experiences. The Client Satisfaction Questionnaire (Larson, Attkison, Hargreaves, & Nguyen, 1979) is embedded in the interview. This instrument was modified slightly by removing one question that was not relevant to our clinic. Information regarding travel and costs incurred in attending the clinic are also obtained.
Approximately one year after the clinic appointment, an in-depth semi-structured telehealth satisfaction interview is conducted by telephone to explore caregivers' perceptions of telehealth vs. in-person appointments and to re-assess their views about the effectiveness of the one-day clinic one year later.
Clinical and evaluation data are centrally managed to enhance data quality and accessibility, and to facilitate interdisciplinary analyses that capitalize on the depth and breadth of data collected. Most data are entered into a single database, with multiple measures for each patient linked by their identification code. Following data cleaning, assessment and handling of missing data, the scoring of embedded scales takes place. Our intent is to periodically release an electronic file containing the full data set for analysis that will be available to all team members and their students. By providing regular data releases over time as the sample size increases, we can ensure consistent sample size across analyses conducted at each stage of the research and increase accessibility of the data by providing the entire range of variables used in the study. The geographic distribution of the first 151 patients seen at pre-clinic assessment or assessed at the memory clinic are shown in Figure 1 . This map, created using GIS (Global Information Systems) software to plot the location of clinic patients using their home postal codes, shows that the clinic is serving patients from most rural areas of the province. Of the 151 patients referred and seen via telehealth for a pre-clinic assessment, 136 were from rural areas and 15 from remote northern communities. Of these, 126 rural patients (93%) and 11 remote patients (73%) subsequently attended the full-day clinic.
Demographic characteristics of the first 137 patients attending the full day clinic are reported in Table 3 . Data are shown for all patients, and for the rural and remote patients separately. The current sample is too small to conduct statistical analyses of differences between rural and remote patients, although it is interesting to note that the mean age of rural patients is 73.4 vs. 69.6 years for remote patients. One-way travel saved by conducting the appointment by telehealth was approximately 462 km for remote patients and 192 km for rural patients. The majority of patients reported that they most often spoke English at home. Five of the seven Aboriginal patients (First Nations, Me´tis) resided in remote communities. The Community Screening Interview for Dementia (CSI 'D') was used with seven patients who requested assessment in their own language (four Cree, one Dene, two German). Translation was provided by family members, except for one remote patient who was not accompanied by family; the taxi driver who brought the patient to the clinic translated. To date 23 of the 137 patients seen in the clinic, all of whom were from rural areas, have requested a change in type of followup format prior to the one-year assessment, rather than following the pattern indicated by the initial randomization. Seventeen patients requested a change from inperson to telehealth and six requested a change from telehealth to in-person follow-up appointments. No requests for changes were made by remote patients. Table 3 also reports the number of patients who have discontinued follow-up after the clinic day, and at what stage. Although a greater proportion of remote than rural patients were not seen in the clinic following preclinic assessment, remote patients who attended clinic were less likely to discontinue than rural patients.
There are few reports describing other memory clinic populations. Most do not provide details about the proportion of rural vs. urban patients but appear to be serving mainly urban patients. Of the 577 patients seen in an Australian memory clinic over a 9-year period (Stratford et al., 2003) , the mean age was 72.9 years, identical to the overall mean age of patients seen in our clinic. English as a first language was spoken by 73% of patients and an interpreter used for 8% of assessments, compared with 94 and 5% of the current clinic population, respectively. In the Australian clinic a diagnosis of AD was made for 40% of patients, similar to the 35% of the rural and remote clinic patients. Lindesay et al. (2002) reported on 58 clinics in the UK, where an average of 20% of patients received a diagnosis of AD. Patient age was not reported.
Team processes and management
Staff currently employed with the study include a project manager, research nurse and a data management team (data manager, research assistant, data analyst, statistical consultant) that meets weekly. Yearly study team retreats are attended by 20-25 study investigators, staff and students. We hold monthly noon-hour rounds at which team members present on research or clinical topics linked to the study. Study co-investigators meet periodically to discuss major issues related to the research. To reduce demand on team members, streamline decision-making and provide some separation of evaluation and clinical processes, separate evaluation and clinical teams meet as needed. Because of the challenges of bringing the large co-investigator group together, a small research management team (principal investigator, one senior co-investigator and the project manager) meets regularly to discuss issues related to financial and data management, publication and plans for clinic sustainability.
Discussion
This work is still in progress, but after five years of working together (including project development) and operating the clinic for three years, we are able to identify some of the project's challenges and successes. Our team is also looking ahead to future research and is exploring mechanisms for ensuring sustainability of the clinic beyond the research funding.
Challenges
One challenge has been the management of conflicting demands that can arise when integrating service development with evaluation (Finch, May, Mair, Mort, & Gask, 2003) . For example, some patients After clinic visit 7 (5.1) 7 (5.5) 0 After 6-week follow-up 14 (10.2) 14 (11.1) 0 After 12-week follow-up 9 (6.6) 9 (7.1) 0 After 6-month follow-up 15 (10.9) 14 (11.1) 1 (9.1) After 1-year follow-up 7 (5.1) 7 (5.6) 0 After 2-year follow-up 1 (0.7) 1 (0.8) 0
have declined follow-up unless they can be seen using telehealth, because of the difficulties of traveling. A few have requested in-person appointments because they have family members living in Saskatoon. Although such requests have implications for our research design, our decision has been to consider the clinical need first and to accommodate their requests. We are also aware that there is a larger need for assessment of cognitive problems in younger individuals or caused by factors other than dementia, but due to the limited resources and the mandate of the funded research, we are not able to meet all of the existing need.
The past decade has seen a growing emphasis on, and requirement for, interdisciplinary research in the health sciences. One of the factors contributing to this development is the increased complexity of healthrelated issues and the recognition that no single discipline has a monopoly on the search for creative solutions (Armstrong, 2006) . Hall et al. (2006) note that interdisciplinary health research requires considerable investment in time, physical space and financial resources, and that regular and frequent research-team meetings are integral to success. Some of the challenges faced by our research team include the increasing workload and time demands experienced by all team members, in clinical, teaching, administration and research activities. These demands make it difficult to make time for team-related activities. Some activities and decisions require face-to-face interaction, which can be difficult to arrange. Nevertheless, ongoing commitment to the team is evident in the continued involvement and interest demonstrated by team members.
One study objective that has not been achieved to the degree the team had hoped for is increased referral rates for patients in remote northern communities. Extensive work has been conducted by one of the co-investigators (M.C.) and her doctoral student to develop and refine assessment procedures for Aboriginal seniors. We had hoped that our clinic might improve accessibility of diagnostic services for northern patients, resulting in broader representation of Aboriginal patients in the clinic. During the development meetings we held in northern communities, we learned about the often insurmountable difficulties of travel to Saskatoon. Some northern patients referred for assessment have been unable to attend because they could not afford the cost of transportation. Related research conducted by graduate students associated with the project has identified other cultural, historical and system factors that may create barriers to diagnostic assessment for dementia in northern populations (e.g. Cammer, 2006) .
Another goal of this research was increased capacity development and knowledge exchange with rural providers, but there appear to be barriers to participation in the end-of-day team conference by referring physicians. When physicians do participate via teleconferencing, there are evident benefits for patients, families, referring physicians and the clinic team. More work is needed to discover other ways of involving physicians in the session or identifying alternative approaches for interaction. This may be a fruitful area for future research, as there is growing interest in identifying barriers to detection and management of dementia in primary care (Iliffe & Wilcock, 2005; van Hout et al., 2000) .
Successes
Patient and family satisfaction Although satisfaction surveys have been critiqued because of lack of conceptual and theoretical clarity about the concept of patient satisfaction, research shows that users of health services can provide detailed descriptions of their experiences and attribute a value to them (Williams, Coyle, & Healy, 1998) . Providing patients with a voice in the evaluation and continuing development of services requires efforts to access patient experiences, discover what is important to them, and elicit their views on whether the service can be improved (Williams et al., 1998) . To avoid some of the limitations of satisfaction studies, we are using multiple methods of evaluating patient and caregiver satisfaction, including qualitative and quantitative approaches, and we are following patients over time. These approaches are helping us to understand what is important to users. One of the main themes emerging from the evaluation is that most patients and families appreciate having a coordinated one-stop approach to assessment and being able to receive a diagnosis at the end of the day. Most patients and caregivers also report high satisfaction and convenience ratings with the use of telehealth. Future publications are being developed that will report on their experiences with the clinic day and telehealth vs. face-to-face follow-up.
Benefits of the team approach
A number of positive outcomes of this project are related to the opportunities for interprofessional practice, research and training. Foley (1990) has described the evolution in models of health care service delivery, from unidisciplinary, multidisciplinary, interdisciplinary, and most recently, transdisciplinary approaches. Foley provides a useful description of these terms, which are often erroneously used interchangeably. In the multidisciplinary approach, professionals work next to each other but with minimal exchange of information or interaction. Assessments tend to be discipline specific and individual; plans may or may not reflect a group consensus and the family is peripheral. In the interdisciplinary model the patient is also assessed individually, but the professionals meet to exchange information related to diagnosis and treatment. Fragmentation can occur because each piece of the puzzle is obtained from separate samples of behavior. In contrast, the transdisciplinary approach involves a deliberate pooling and exchange of information and knowledge, and crossing of traditional disciplinary boundaries. Patients are assessed simultaneously by multiple professionals and the family is an integral part of the process. Benefits include reduced demand on the patient as a result of joint 'arena evaluation,' streamlined case management, and enhanced professional skills (Foley, 1990) .
The model of care that has evolved in the Rural and Remote Memory Clinic is a blending of the interdisciplinary and transdisciplinary approaches. For example, the initial interview with the patient and family is conducted jointly by team clinicians, and there are opportunities for cross-disciplinary learning that occur during informal interactions between clinicians on clinic days. The monthly clinical and research rounds also provide opportunities for learning about assessment methods used by other disciplines and for more in-depth case studies of select clinic patients. The clinic also provides exposure to interprofessional care for students from various disciplines represented on the clinic team.
Conclusion
In this paper we have described the development, operation and evaluation of an interdisciplinary memory clinic aimed at improving access to diagnosis and management of early-stage dementia for individuals living in rural and remote communities. Based on three years of experience in operating and evaluating the clinic, we are confident that the streamlined onestop clinic and the use of telehealth videoconferencing for pre-and post-clinic assessment are feasible and acceptable approaches to health care service delivery for rural and remote seniors and their caregivers. Telehealth systems are expanding in all of the Canadian provinces and therefore available for similar clinical and research purposes. The interdisciplinary approach provides an efficient use of patient and provider time because of the coordinated model of care. The initial community consultation process prior to implementation of the clinic was critical to the success of the research and the clinic operations, by identifying potential pitfalls early in the project and using local care provider input in structuring the clinic and its operations, and in influencing the research design for the program evaluation. Demand for the clinic services remains strong, and is expected to continue as the population ages and the proportion of seniors in rural communities increases. The integrated clinic model of care developed here has the potential to be used to provide first-class healthcare for a variety of other chronic health care problems in rural and remote areas.
